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About CREDL.:

CREDL is an initiative of the MIT Center for Real Estate. The
objective Is to provide a “space” (virtual and real) for the
development, refinement, and dissemination of quantitative
measures of commercial property performance. This
Includes any dimension of performance: investment,
operational, economic, engineering, environmental..
CREDL iIs meant to prowde a place to gather data, develop
methodologies and tools, and provide a forum for analysis
and perspective.
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“In summary, we argue that the NCREIF Index is
ready to evolve into two more specialized successor
families of index products: one tailored for
fundamental asset class research support, and the
other tailored for investment performance evaluation
benchmarking and performance attribution.”

-- From: D.Geltner & D.Ling, Benchmarks & |ndex
Needsin the U.S. Private Real Estate | nvestment

|ndustry: Trying to Closethe Gap (A RERI Study
. for the Pension Real Estate Association), October 17,

2000.
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Transactions-based | ndex of | nstitutional
Commercial Property I nvestment Perfor mance:

e Quarterly, Total Return Index, Property-type level
» Based on NCREIF Database Transactions

e Advanced econometrics to:
 Control for property differences
 Control for transaction sample selection bias
e Filter out estimation error “noise”

 Allows “mass appraisal’ of NCREIF properties:
0 Transactions-based valuation updates, each property, each quarter.

*Allows separate tracking of Demand Side (““‘constant
liquidity””) & Supply Side movements in the market.
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Underlying Model isa classic hedonic price moddl:
P, = ;ajxm +%,Btzt +git

where:

Pi = Log of Transaction Price (Property i, Period t)

Xy =Vector of | hedonic variables

Z, =Time dummies (=1in Period t, 0 otherwise)
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We substitute the property’s most recent Appraised
Value for the vector of hedonic variables:

P, =aA, +Z,BtZt &

" t

where :

Pit = Log of Transactio n Price (Pr operty 1, Period t)

A, = Appraised Value of Property i, Period t

Z, =Time dummies (=1in Period t, O otherwise )
[See Clapp & Giacotto, JASA 87: 300-306 (1992)]

Actually, we use the appraisal (NCREIF value report) 2 quarters
prior to sale date, to avoid appraisal “contamination’ by
knowledge of sale price.
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Estimated f#, coefficient captures systematic difference
between transaction prices and appraised values In

Period ¢ :
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We can also estimate a Constant Liquidity version
of the transactions-based index:

 Price movements to keep expected time on the
market constant across the liquidity cycle

(See Fisher et al, Real Estate Econ. 31(2) 2003.)

« Based on model’s ability to separately identify
demand side and supply side movements in the
market. (Demand side movements are ““Constant
Liquidity Index’.)

 Demand & Supply indices depict something like
a “Bid-Ask Spread” in institutional commercial
property market.
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Index eliminatestheinertiain
Index at the quarterly frequency

Quarterly Autocorrelation in Total Returns

/

1

2 Trans.Index

Lags (quarters)

B Trans.Index
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FGGH (2003) Model to combine price and trading
volume info to identify separate indexes for demand
and supply sides of the market . . .

- Probit Coeffs rel to Avg ——VL log value level
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Mean total returns. . .

Quarterly Arithmetic Mean Total Return: 19820Q2-2003Q4

Var.Lig.Trans. Const.Lig.Trans.
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Volatility . . .

Quarterly Volatility: 1982Q2-2003Q4

Var.Lig.Trans. Const.Lig.Trans.
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Sharpe Ratio (@ historical T-Bill yld) . ..

Quarterly Sharpe Ratio: 1982Q2-2003Q4

Var.Lig.Trans. Const.Lig.Trans.
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Mixed Asset Class Portfolio Statistics. . .

Quarterly Total Return Statistics 1984Q2-2003Q4:
NPI Var.Lig.Trar Const.Liq.Tr NAREIT Eq S&P500 SmStk LT Govt Bor T-Bills Inflation

Mean 1.86% 1.94% 2.69% 3.12% 3.52% 3.72% 2.86% 1.28% 0.75%
Std.Dev. 1.45% 3.65% 4.09% 6.68% 8.34% 11.54% 5.32% 0.52% 0.54%
1st-Order AutoCorr 79.06% -16.33% -14.94% 5.15% -5.18% -19.87% 3.17% 95.52% -7.29%
Sharpe Ratio 0.40 0.18 0.35 0.28 0.27 0.21 0.30

Correlations: NPI Var.Lig.Trar Const.Lig. Tr NAREIT Eq S&P500 SmStk LT Govt Bor T-Bills Inflation
NPI 100.00% 36.03% 35.11% -2.82% 3.90% -2.79% -4.39% 7.95% -12.06%
Var.Lig.Trans. 100.00% 79.57% 12.99% 30.28% 27.95% -4.94% 1.44% -2.78%
Const.Lig.Trans. 100.00% 14.59% 18.43% 16.94% -0.36% 0.09% -9.72%
NAREIT Eq 100.00% 49.75% 62.03% 19.58% -7.11% -12.68%

S&P500 100.00% 78.05% 4.39% 9.47% -18.23%
SmStk 100.00% -9.32% -16.25% -10.08%
LT Govt Bonds 100.00% 24.26% -20.89%
T-Bills 100.00% 32.47%
Inflation 100.00%
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Mean total returns. . .

Quarterly Arithmetic Mean Total Return: 19820Q2-2003Q4

3.72%
Priv R.E. 3.52%

/—/%
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Quarterly Volatility: 1982Q2-2003Q4

11.54%

Priv R.E.
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Sharpe Ratio (@ historical T-Bill yld) . ..

Quarterly Sharpe Ratio: 1982Q2-2003Q4
Priv R.E.
A
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1st-order Autocorreation . . .

Quarterly 1st-order Autocorrelation: 1982Q2-2003Q4

Priv R.E.
AN
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Optimal portfolio shares (R.E. = NPI) . ..

ELT Govt Bonds
B SmStk
O0S&P500

ONAREIT Eq
ENPI

Efficient frontier: Quarterly target returnson horizontal axis.
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Optimal portfolio shares (R.E. =VL Trans) ...

ELT Govt Bonds
B SmStk
O0S&P500

ONAREIT Eq
W Var.Lig.Trans.

Portf Mgr pre-commitsto trade off liqg.; not sell in down mkt.
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Optimal portfolio shares(R.E. =CL Trans) ...

ILT Govt Bonds
B SmStk
OS&P500

ONAREIT Eq
B Const.Lig.Trans.

Portf Mgr does not pre-commit to trade off liquidity.
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Optimal portfolioshares(R.E. =VL &/or CL Trans)...

OLT Govt Bonds
B SmStk
O0S&P500
ONAREIT Eq
OConst.Lig.Trans.
B Var.Lig.Trans.

Thisisplausibleif portf mgr adopts “twin” policy for R.E.



MIT Transactions Based | ndex

CENTER FOR

REAL ESTATE

Preliminary Development

Sharpe-Max (“CAPM MKkt”) Portfolios: Four different
definitionsor policiesre privatereal estate asset class. . .

Shar pe-M aximizing Portfolios;

(1) (2) 3 (4)
NPI 75.26% NA NA NA
Var.Lig.Trans. NA 28.64% NA 20.07%
Const.Lig.Trans. NA NA 46.80% 46.87%

NAREIT Eq 4.58% 15.40% 9.24% 0.00%
S& P500 3.36% 14.51% 10.48% 14.16%
SmStk 2.15% 0.25% 0.92% 0.00%
LT Govt Bonds 14.64% 41.20% 32.57/% 18.90%

Private Real Estate alwaysis prominent in the optimal
portfolio!



i Where’s the bubble?...

'98
Financial
Crisis

'87 Stk

Mkt Crash /
4 /

Maybe it
started in
20047...

—NPI ——Transactions Based (VL)
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development, refinement, and dissemination of quantitative
measures of commercial property performance. This
Includes any dimension of performance: investment,
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